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2% ^2: TFT-S] S-BflSl^jl). ^±-^ Afo]«q. eft oj sflJEi4 tfl o] ^ 2|) j= 
7]] o] E Hj] *| 2]- ( 7flolEafl^3iJ. <£^5^ Tfl ©1 E 7flo]EHl]^ *j ?fl o] E ^-.g. 

^l^l^ ^ lift #^Rr ^#«-4, ^«^r ^ ^Sfl 01^^-4 #7}*\SL^ ^ 

£ 6 
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°H ell °1 7l^ ^ ^ ^IS^^h {Array Substrate of Liquid Crystal 
Display Device and Fabricating Method Thereof} 

5L IS: ^sfl^l ^^S.*li*l-^- °13H 7l^-ir M-El-tfl^ 

£ 2^r £. l°fl*i 4d 'A-A"l- ^-el- ^4|tr °J}^5*l4i*l~§- °1 ^1 °1 ^1 ^ M-^Hl^ ^ 
£ 3a vfl*l £ 3e^r £ 2^1 51*1*1 *!j ^ 5*1 rL*l--g- o^H^^l *HS^^8: #31 

51 6^ o^lofl n}-^ 3 S.Ali*l.-g- <H ^ °1 7l #-8: M-^vflfe ^#51. 

£ 7a vfl*l £ 7efe £ 6^1*i # 'B-B"l- 4^ ^3^: ^^5*l^>-g- <H3H7l# 

<E#£l ^ tfltr ^^1 -M^> 
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1,31 : 7l# 3,33: 7]}°}^-^ 

5,35 : ^-^^ 7,37: =31^^- 

9,39 : TflolS^^^- 11,41 : 7flolE5}<y 

13,43 : cflolB]^ 15,45 : 

17,47 ■ 19,49,59 : 

21,51 : iLJL# 23,53 : 

25,55 : 7flolH3x)l= 27,57 : efl o] sfl S. 



z^ofl ^Tfl* 9\7}^\y] ^^°) 
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^7)&2] ^°\} 0 ^ms\°l €4. AA^r ±X}£- A>-g- 

5^ ^ H^^jiBKThin Film Transistor! TFT) 0 !] ^#5]7fl 5^^-^ M}-^- 

<18> £ 1 « £ 2t ^-2:^, ^Hfl "afl^SA]^^- o]$]o} 7 }$;*- t:-Ho1e^o1(13).3]- 7\) 

o]Se)-^l(ll)^ JE^^l ^^ls}^ TFT(T)^-, TFT(T)^ ^]) <?1^(7H1 s^i^l 
^-(23)2f, iH)o1b]b]-o](13) ^ Tflo] j= ^oiCll)^ ^£)^r 7fl^E3t|)^«.(GP) ^ nllolE^ 
H.^-(DP)» ^wlW. 

<19> TFT(T)^ 7flo]s^«a(ii)o11^ t11o1e^^-(3) 5 c-llolE-lel-^dS)^^ 

i±^d^(5) ^ =^l^l^#*(19b)^r ^ 3r^^(23H ^1<?1^(7)# 
1&£K HL*h TFT(T)^ 7fl o]e ;^(3):b}. ^ ^^o] ^ (5>7) ^ ^ ^ 

= gflo]^^-(7)?>ol) £^f-^^# *§^-5}7) ^£^(15,17)^- 3 ^w]tr4. °l^tr 

TFT(T)^ 7flolee|-oi( 11 )o. s «. E ^ ^oIeaIJl^ -g-^H 3He15}<?1( 13)^^-1^ 
t-flolElAl^l- Aj^^^S. 21-^^(23)^ ^*r4. 
<20> s)-^^^-(23)€: cfl^B^Bl-ol(13)3r Tfl °1 e e^o] ( nH cq*fl ^^^ofl ^l^r 
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##(19b)l: J=3|°l*iq-(7)4 ^7l^o.S ^^^4. o]^® ^^^-(23)^: 

TFT(T)1- ^^tt ^)o]^\x\^d\] o^sfl ^-«-7l^oil ^sjfe ^ ^^C£ 

^-B] 5|-i^^-(23)# 3-fH*M ^V^xr ^ ^JlS ^M^Ml ^4. 

<21> 7l]olE3flS.«-(GP) ^ tiHEisfljE^KDP)^ 7flolE5}Ol(H)4 ofl o] E} ^ ( 13) ZfZ^ 

I^^H ^ ICC Integrated Circuit)^- 3^4. °1 S ^ H.^-(GP)fe 

, ^ W¥(A1) Sfe ^(Cu) ^SLS. ^^4. no}B\^\^.(27)^ no]B\^9l 
(13), ii ^ =^1^^^(5,7)4 ^7l]^o) A}-g-s)^, ^ 3l-(Cr) 5E*r 1- 

Bl«.€(Mo) ^€4. 7flo]S4^(25)^ 7ti°UL^#*(19c)* ^-«fl TflolEsfln 

^7}^^-(28)4 ^7l^^.S ^sM, ^l e >1^3fl^(27)^ 3HE^#l-(19a)^: ^ 
E^H^7l-^iq-(29)4 ^Hii ^#€4. 
<23> £ 3a tfl^l £ 3e^ £ H 5lX|^ ^7}-g- o^H^^l ^12:^^: # * 

< 24 > s. 3 a # %2lis}^ , 7l^r(l) TlH E. ^91 (11) , ^ S. (25) ^ TflolS^^- 

(3H ^€4. 
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<25> 7flo]E^.o](ii) > ^] o]e 3)1^(25) ^ 7flolE^^.(3)^- ^s] E ^ (sputter ing) ^ 

^a}-^ o_3. IH^ItHAI) S^r ^el(Cu) ^ ^ n^^^-S.^ ^€4. 

<26> £ 3bl" #2:^, ^olE^<gn1.(9) ^-dl %^^(15) ^ ^.^^##(17)ol *§Uj:g 

<27> TlHJi^cgnVO)^ TflolHB^cldl), Til ol 11(25) ^ ?11 °| S^O)^ §51^- ^ 

PECVD(Plasma Enhanced Chemical Vapor Deposit ion) ^ AS. ^ ^ 
^^4. #^#(15) ^ .2.^^(17)^ 7flolM^<?!^-(9) ^Hl *lll ^ *)12 w>£^l^ 

<28> 71101^^^^(9)6. ^^^^.(SiNx) ^sBlsWSiOx) ^ ^ 

^4. #^(15)£r ^1 ^# 0 1 £^5)^1 ^ «1^^^^^S. 

4. £tr, -°-^W(17)£r ^12 ti>£^l^o] ^#°1 JL^SS. 

<29> £ 3c» 7llolE^^nV(9) ^ 3] ^ B} o] ( 13 ) , cfl o] E^^(27) , 

^ =.2fl«?l3H-(5,7)°l ^€4. 

<30> ^lolBl5}ol( 1 3) ) dlolEisl] = (27) ) ^ = 31^^(5,7)^: CVD^ 2.^ i^Bl 

^( sputtering)^ AS ^ ^ sflEi ^ 1g- o.S*) ^^4. ^ ^ 

= eH°J^i^-(5 ( 7)# sflE-l^tr ^ ^01^^^.(3)4 i^-g-SRr A^##(17)£ 2}) 

E-I^SH #^#(15)ol ii#^4. %^#(15HH ^ ^ ^3l°J*i^-(5,7)*H£l Tllo] 

<3i> cflolE-1 51-01(13), dl ol El 2fl:EL(27), ^ ^31^^(5,7)^ il^-(Cr) 2fe #3 
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<32> £ 3d* 7flolE^^*(9)^H] iJL^(21)^l ^^^h 

<33> a.Jl#(21)^: Tfl ol§|^f (9)^H1 ^<£#^* ^ ^E^^^ 

<34> iL_£^(21) t-llolE^ = ^^^(19a), 7fl^EiflH.^#-i-(19c), 3=5)]<y^#* 

(19bH ^^€4. 

<35> j±J:^(21)£r ^^el^(SiNx), ^SHl^CSiOx) ^ ^-71 IE^r 

7^1 ( aery l)-n-7lSj-^-#, 3|5.-g-(Tef Ion) , BCB(benzocyclobutene) , *HS.= (cytop)H^ 
PFCB(perfluorocyclobutane) ^ -M^SS. ^^4. 

<36> £ 3e» ^^S, iLJ:^(21)^cH 3^^(23), 7flolE3)l^^>^^(28) ^ 

<37> 2}-i^iq-(22), 7flolE^c^V^^-(28) ^ t-H^lB-lsfl^.^l-^^-(29)^: iLJl^(21)^- 

<38> s(-^^i^-(22)^ = 3l<?l^#*(19b)^: ^ = 31*1^(7)4 ^7l^^.S ^#€4. 

7flolS5flH^>^^-(28)^r TflolEsfls.^^dgc)^: ^ 7flolM3fl = (25)^ *1 713^3. 
^^^rf. c-l]o]E^^.^}^^-(29)-8: c-flolE^c^^dga)^- Jf-*}) ^|o]Eisl]^(27)^- 

<39> 5^^(23), 7flolE3ll^^>^^-(28) ^ ti]olEH = #7>}-*l^(29)£: ^]f-^-^> 

Indium-Tin-Oxide : °l*r 'ITO'^ , <?l#-^--^r 0 "l^( Indium-Zinc-Oxide : 
°ls> -IZO'e}- ^) SEfe oi#-€-^3-^-A>ols.(indium-Tin-Zinc-0xide : °l*r 'ITZO'ej- HO 
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<40> ol&)«T- ^sfl ob^S^I^I-^ 3HEi^-^o.5.ir Cr, MO^SlS. ^^tt ^r#^°] 

^JeL A>-g-s]^u}. ^olEi^#^ <5fl^aA]^}7]- Jl^l sqo^^s. ^-^#(6a)/ 
X]2 ^r#(6b)/Xl3 ^r#(6c)£] 3# f£S X]l ^ X)3 ^ 

f^6a,6c)-£r ^3. l-5lti.^(Mo)^-^ ^^M, >fl 2 ^f#(6b)£r IHf-^CAl) 

<41> Ole^ 3# 5flB^Al ^AIAIZ]-^^- Af-g-^ XjZ}-ofl^oljAi ^ W 

X]3 ^-^#(6a,6c)2]- Xl2 ^-^(6b)^ * r °l (electrode potential^ X]l ^ 

Xl3 ^#(6a,6cH Xl2 ^-^(6b)^.cf ^^sj-^ ^^o] 3.4. ^, ^ ^3 ^- 
^(6a,6c)£r XI 2 ^r^(6bH £]*fl JL, 42 ^r#(6b)£- X]l ^ X]3 

(6a,6cH £]«fl ^1€4. 
<42> o] S o]§fl ^1 ^ ^3 ^#(6a ^ 6c)£- £ 4^1 44 ^o] ^2 #4j^ 

(6b)il4 (undercut H -H 4^§-°fi iLJrf^ig)^ ^zv^ ^#(15)4 «>-§- 

#^ XI 2 ^f#(6b)<>l M)3&X] ^4. ^#(15)4 ^2 ^#(6bH 

<43> oi^^- g-afl^-g- f%^7] 4*fl 5. 5^1 H>sq- ^-O] u] ceflc!^^- 

Xll ^-##(6a)/Xl2 ^-##(6b)^ 2# ^^3. ^44- XI 1 (6a)£- ^3. # 

€4. 
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7]% mi^a, «n^*§^, 71^3-/^^ ^ <&%^<ls. m-tH^. 

ol 12^^^, o]^^, ^ ^(seal)^^ ^ n 

200°C°1^1 ^6\}X] ^^^4. 9in 9= 200°C^£5l ^SL& 2^ tfl 

olE^^# # *fl2 ^rf^l ^-0} tiV£*ll# 4)^, ^ ^ ^3. J§-o) rtr 

^> ^2 ^%o] ^#*>7fl S]^ ^ TFT^ 

<45> ^^Hfl- ^1 *>7l ^sfl ^H^^* ^2 ^fV^l ^^0.3. ^ 

^r#°J ^^H^rf^ ^12 #^°1 1^ Sl*H 

^ -^^s^ o4^s|^nl- cflol^^^ ^2 ^T#4 3#*Kr 

a^o] T^l^r ^^o] 5^. 
<46> nj-^, ^-^^r 2# ^2: TFT^l = 31^^-4 sMi^ ^H^f t-flolB]5fl 



<47> #71 ^-^#^r ^S*M ^H, & 4^" ^^M^l^ 7l 

#4, 7l# 4H1 i7fl^AjJl7> ^^-^m ?flom«fl^4, 7fi 0 lS- ti fl^ o^^sl^ TllolE^ 
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tIIoih^^ %^4, 4^§4 ^^37H ifl-§-*Hr # 

4=^4, afl^c^^^ £^ ii^d^ ^ 3H^ w fl^I, ^ =5fl 

Sl^^M- Ji^f^, ufleW^rfs Hsll^i^ ^ iLJ>#-8: ^§-*Hr ^#4, 3 
ell ^1^4 ^71^^.3. ^ 3#4fe sM^^-i: n^l^h 

<48> #71 ^Sfl^l^^T XU H-^*?!^^, *fll =5fl^l^#*4 tfl 

%>£)7fl JIJl^S: «^Kr *fl2 ^511<?1^#1-^: 5.^:4. 
<49> ^-71 X)2 =5fl^l^#*^r ^7] afll ^3l<?l^#*^ 3-3±4 ^714 3.7fl ^=14. 

<50> ^7} cflolElHfl^^ ^ofl ^Sqif cflolBl^S.^-fe 711^1^^ *g ^ 5) 

o)^^ cflolB) 3^ = 4, ^H^H.* ^ ^-X^4, tflolBl^E. ^ lift 

^i^, ^#*^r J§-S|) *\)o]t]^ILQ ^71^^.3. ^ 3^4^ cflolBl^s. 

#4#^Mr ^43:4. 

<5i> ^"71 yfleW^f^ l-^ti^KMo), Sf-(Cr), ^(Ta), ^i^(W), 44t5-(TD 
<52> AT- 7 ] ^i*^, H-eflo]^^- cfl o] B] 3lfiS-^ ^^#^1 Tf(Al ) S^r 

^ t^°s i!^44. 

<53> #7} ^##£r ^ tiHEiuflm- XI 1 dH^^W, ^1 1 ^ 

olE^#*3f tfl$=s)7fl JsLSLf^ 4^*}^ XI 2 3H^#*^r £f"^4. 



31-12 



1020010031513 2001/7/2 
<54> Aj-7] ^ 2 *fll ^o]E^#^ jE^tf £7]^ EL?)} ^^^4.^1 

^av^ ^ sflE^H cfloiElufl^, ii ^ H>8#4 - 

4, ^ *)12 s^^^S-i: ^*ti ^1<?1^4 ^l^ii ^# ^#4^r sM^^- 

I^Rr #XI* £^4. 
<55> ^-71 ^2 = efl°J^#*^ #7} Till = 3l<£^#*4 ^-4 ^4 3.711 ^44. 

<56> >g-7l rti ^ S-Sfl^l^^- 3l 0 14 ti ti#4 ^^4 4 

£3 tiHEisfljElofl *fli n°)K\%^Sr "g^*}^ #314, n^^^A ^Hl 

sflEH*H afll t:-Ho]e^#^ ^3il51 *j|2 t^]o1e^#« ^^}^r #7fl 
4, Al ^ A2 ^o]E^#« #713 ^#4^r 3M^*H 

^#4#^M: H^*Hr #311" 5.^4. 
<57> ^-71 #&lti-^(Mo), 3Lf-(Cr), # 1 &(Ta), ^^€(W), 44^(10 

<58> #71 ii^, H^^H" ^ ^H^H^r ^^ol o a VH D ^ (A1) g:- o^p] 
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<59> #71 *fl2 tlM^^-Sr afll ^\)o]B\^^^ 3L£_r)- ^7^14 3.7\] ^^^4. 

<60> ^-71 ^-^ S>H ^ s.^ ^ ^ iti 

<6i> ols}, £ 6 ifl^l £ 7e» %h2:*H w}^^ <M ^*>7l 

< 62 > ^-2:^, -g- Tg^ofl ^ $ 3.*] ^r(31)^r ^ o] <^ ( 43 ) 

4 Tflolsei-oi (41 )o) jsL^ofl ^l^Rr TFT(T)^-, TFT(T)^ = 31 °M^-(37)°11 
^^^•(53)4, ^}°)^\^9lU3) 31 7flolEe).6i(4i)6fl ^sjfe- 7flolE3x)]=«-(GP) ^ til 
olE^^CDP)* ^^^4. 

<63> TFT(T)^ 71101^5^-01(41)^^ ^61^^(33), Efl<>lElBHl(43)<*lH #M 

ii^(35), afll ^ *fl2 = ell°J^*(49b,61b)^§- ^-sfl ^-^^-(53)^ ^efltl 
^^-(37)^- ^1^. HLfV, TFT(T)^ TlM e ^(33)2}. ^ ^ ^^0] ^(35,37)^1 

^^Sr ^ 7llolE^<gn]-(39)a2l- ; ^(33)6)1 ^-g-s^ TflolS^M 

^i^-(35)3Lj- E.iS|)Sl3H-(37)*H| H^fl^^- <8^*>7l ^£^11^(45,47)^: ^-uRV 

4. <*|7H, ^ = 3*1 Si (35,37)^8: tiV£^l^(45,47)4 Ufl2H# 

^f*(36a) ^Hl ^^#(36b)# ^ sflBi^H ^^rf. tifl^<H ^-^(363)^8: 

#Bl«ia(Mo), H-§-(Cr), ^i€(W) Hl^r ElHl-(Ti) ^0.3. ^^M, ^^r#(36b)£- 
^pIteKAI) °i^l^-^ ^€4. 

<64> TFT(T)^ 7flolE^oi(4i)6.s^-el^ TllolEXi^oil -g-Tg-^H 3H£|eKl(43) 

o.s_^-E^o) dlolE-lAlsl- ^^JlS 3>H^ ^-(53 Hi 
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<65> 2}-i^^-(53)^ CllolE^<y(43)4 7lHE5}.ol(41)6fl «fl -f^^H 3 *1 *V 

^ ^jzj-^oj ^ ^-^JS^l-^S. ol^^tf. ^^(53)^r ^7]^(31) 
°\] SiS]^ Ji^(51) ^€4. °1 ^M^^ ^^^-(63)^- *K£*ll^-|: ic# 

X\ f }^ 41 ^ ^2 H^l<?]^#*(49b ( 61b)# ^ =3(1^1^(37)31 ^MS4 #7H-°5L 
^^4. 3^^(53)^ TFT(T)» 3-fr*H ^"S^fe 3HEiAl;i:o)l -si «H ^ vj f 

71^ ^^=lfe ^ ^^^-(5-^1^1 &-g-)4 ^^^» ^S^MTfl °1 #3 

*>ofl 71^(31)4 -^M^ A>olofl $1*1 -fi-^ol^ofl 71^1^ 

S|^*>7fl °1 OJ l^£- ^^-S.^ sM^^(23)^: ^-fr*H ^H*- 

71^ =-32H 71 Til ^t}. 

<66> TlHJE sfljEL^GP) ^ tflo]Bli(lS.^.(DP)fe 7flolEsl-0](41)3l- Cfl o] B| E}-?J (43) 

H^^l H^^M ^ ICdntegrated Circuit)** ^^14. °1 ^1 °1 ^ sfl^ (GP)^r 
= ^-(DP)^ dH^I ^ ICS.JfE-1 ^-g-sq^r al^o. cfloiElel-61 (43)*^1 

<67> c-llolE-l5fl = ^^-(57)^r *K£3l#4- ^U^AS ^Hl aflsl^^ 

(36a) >5H ^^(36b)* ^ 3HEleKl(43), 3l = 3l°J^ 

(35,37)4 ^SM] ^^^4. cfl<5lBl^H^(57)-i: W^Kr ^1 ^ ^2 dl^E^^ 
*(49a,61a)^§: M tfl°13 ^^V^ ^ (58)^1 ^1^(63)^ cfl^Bl5flH.^(57)^l ^ 

<68> s. 7a vfl^l 5- 7e^ £ 6^1 ^^S^1^7>sl ^12:^^- M"^^ ^S^l 

A. 
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< 69 > £ 7a -i- ^s^S, 71 ^(31) #4) 71101^51-01(41), Tfl 01^3)1^(55), TllolE^ 

(33)ol ^^^4. 

<70> TflolEel-oK^), 7llolE2Jlc( 55 ) ^ 7llolE^^-(33)^- ^ ( spu tter ing)^ 

^v^SLS. ^^1^(A1) 3^ ^sl(Cu) ^-§- ^ sflE^f-o.S.^1 ^€4. 

<7i> £ 7bl- % 1 -^r 1 3, 7llol;E;gc£tq-(39) ^Hj §^(45), .£-^#^(47) ^ ^5}^ 

^■^(36a)ol ^€4. 

<72> 7llolE^^n1-(39)^ Til 01^51-01(41), tII ol I^j c (55) ^ 7II ol M*I^-(33).§: 

l^tlt PECVD (Plasma Enhanced Chemical Vapor Deposit ion) ^-^-3. ^ Trzj-Sr°i 
^£4. €^(45), i^^#fK47) ^ tiH5lol^-^(36a)^r Til ol^^ 13.(39) -AT-ofl 

<73> «V£*ll#(45,47) ^ Hfl5lo^^-^(36a)# ^-*H sfl E .]v^l.a| ^^f-o.S.^1 *K£*ll 

^(45,47)# ^^tr ^ ti^ol^^oea)* ^Bl^Kf %iLt± #51*11 
(47)4 y fl sH^f 1 (36a) ^ ^#^i%>ol #01^.4. 

<74> 7llolE^<g^-(39)^ aiSHi^CSiNx) #3Hl5l^-(Si0x) ^ ^9ilr^S. ^ 

^^4. #^^(45)^: ^#o] H^gEjxl 0^0. yl^^^^^o.^ ^€4. 
f^(47)^r Stt l-^l-oi JS^§€ wl^^^el^o.^ ^^^4. Str, 

«llelol^^(36a)^- El^(Ti), ^H-(Ta), *3^3l(W), Hf-(Cr) SE^r #Bl«.<ffl(Mo)^ 

<75> £ 7c* %hS*V£ f 711 olM ^03^(39) ^ tllolE-l3f)c(57) ! =2fl°J^^- 
(35,37)ol ^^^4. 
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<76> ii ^ =^01^^(35,37)^- CVD a o v ^ ^^b^ ^ (sputter ing)^-^-S. 

^(36b)^S: ^ sflE^^-o.^ °1 ^, ^ ^ S. 511 <?1 #^(35, 37)3] 

^^( 36b) o. ^AiAiz^-o.^ sflE^^H, n ^1 #£3l#(47) ^ flfl2l<H^##(36a) 
,g- ^^A^- sflE^^cl-. «K£*fl#(47) ^ 51^^-^(363) sflB^Al ^#(45) 
°1 ^tr^t}. #^(45HH ^ = ell ^^-(35,37)^1-01^1 7fl°lS^(33)3|- tfl-g- 

^ ^oj ^cf. ^o|| =5flo]^^-(37) ^ t^l olElsfl = (57)1: 3vf-*H M 

#(45H i^#sl£^- =efl°J^#*(49b) ^ afll ^olEi^#*(49a)ol 

<77> ^^( 36b )o. oj^I^cai) ^-f-^lw ^-g" ^€4. 

< 78 > j£ 7dS %V2:^>^, 7MS^«S^(39>SH1 ^-^(5D°1 ^^^4. 

<79> iL:£^(51)£r cflo]Ble|.oi(43), c-HolE|sfl = (57) I ii ^ S^Sl ^(35,37)^ £51 

<80> =eflol^^(61a), ^HHeI ^##(61b) ^ TlH S^#*(62H 

*fl2 = 3l9j^4(61a) ^ A2 ^ 0 lBl^#*(61b)^ AA *fll =-3l 

°l^#*(49a) ^ *fll ^lolE|^##(49b)^ ^°1 ^l-)- £L7ll ^^^4. 
<8i> A]2 cll 0 lBl^^(61a)^r *fll ^o]El^#^(49a)4 f^£l°1 ^#(45)^1 

±.%X\?]5L, 42 = 3l°J^#«-(61b)£: *)U =sll9j^#l-(49b)3l- «r^#(45)^l 

^#^^14. ZLElJl, 7HolH^M(62)^ iLJL^(51)^§- TlHEsljc 
(55)1- ii#Al^lcl-. 

<82> iLJL#(51)£- ^3H^€-(SiNx), ^sl-^Hl^-(SiOx) ^ ^l^l-^ S^r o}3.^ 

^Hacryl)-?r7l2l-^-l-, EflS-g.(Tef Ion) , BCB(benzocyclobutene) , ^H^h ( cyt op) 
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PFCB(perfluorocyclobutane) -§-4 -%r7} 3, ^£4. 

<83> £ 7e# t28^, ;£J:^(51)^H 4^^(53), 7)}°} B. ^#4 #^"(58) ^ OH 

E^3})c^l-^i^-(59)ol ^€4. 
<84> 2j-i^l^-(53), TlH 3=4^4^(58) ^ 4°1443=#4^(59)£: ^.X#(51)^- 

6\] ^^H^l-^-i: f^4tb ^ 5|)E^^-o.S-Ml tg^tj-. 
<85> 3^^(53)^ ^^^-(63)^ *fll ^ *fl2 H.^l^l^^l-(49b,61b)-ir ^ ^-^o]^ 

^(37)0} ^s}- ^7l^o_S ^#44. cflolBl34lH.^>^(59)^ ^1^^(65)^ afll ^ 
42 4°]4^#*(49a,61a)# f-Sfl 44 4*fl S. (57)4 ^4 ^7l^o.S. ^#44. 4 

o1e3]};e=444^-(58)4 3^(67)^: 7flolS^#*(62)^: ^-tfl 4°1 e sj] c ( 55) ^ 

<86> 4^4^(53), 4°lS4^-444^-(58) ^ 4°14^444^-(59)£r ^4£^# 

^.91 IT0, IZO, ITZO ^ 4^ 44^- ^44. 

[^4 Jl41 

< 87 > 4#*> H><4 -M. ^-tgoll 4^" ^5.4^4" ^ II *)lS^£r 4^4 #4 tifl 

BH^^i: ^44 ^H^ilS- 4514 #4 «11aM^rf^ ^#^4* 

§<|J ^ ojtj.. 5E*L It^Sr ^ =31<?1*I^- 4°14 4^ 1^4 ^44 ^4 

#<H &4- °14 *44 ^o]Ei3l]JE.l- 4^4^ 3 3 l^tfHS.^] 4°1 

EisflH.4 t-fl 0^^ = 444^1 3#4"3h§r M ^ &4. °is 4*1) JL^^I <*I4S44: 
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#^ ^-iro] ^ Sl^. 

^H** 0 *^ 1" 
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1] 

#7] 7]^ #«*fl ^7fl^^lJl7l- ^#=)ir >IM M «fl # if , 

^-71 TflolEtifl^JZl- <g^S]^ TflollL^j!}-, 

#7l 7flolE ti flA] ^olH^^-o. TflolE^o^^, 

#7} Tflol^^^nl-^. A}olofl ^JL # 7 1 TlHE^^n}- £| 

#7l ##f^ #°H ^3.7)o\) Efl-§-*Kr « £fe 

#71 ^l^^Sf -g-^ #71 #<*fl ^#^tt Bflel^^f 1 ^, 

#7l Wfl^^^^ ii^^ ^ ^sH^^i^, 

#71 3HEitiil>2, ^ S-eflSM^-i: Q±r illt^, 

#71 Bfl 51 o^^-^, E-^ol^ ^ lift ^^Rr ^##^1-, 

#7l ^##^r ^-*H #71 JE.^*!^ ^7l^AS ^ Sj-^^- 

2] 

*11 l %H1 

#7l ^«£r 

#71 JE^Sl^^M: ^-§-*}^ 

#7l ^11 ^ell^l^#*4 tfl^Tfl #7l lift W^Kr ^2 = iiil°]3#€"i: 
^*Hr 3j-§r ^HJ *m ^S/M^*}-8- <H3M7l#. 
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31 

2 *M &<H*1, 

#7] 7^2 #7] afll iLEflo]^#^^ S-^t} 3.711 $ 

4] 

*fl 1 M 5U°H, 

^7} HfleM^^ cfloi^^s^-, 

^-Wl^Hf- ^r^^-S- ^ ^^l^-g- <H^°1 71^-8- °] 7l^r. 

5] 

*H 1 ^ S^r *\) 4 &<H*1, 

#7l tiflsH^rf^r #^ti.^( Mo ), S-f-(Cr), ^(Ta), ^€(W), ^Bf^-(Ti) 
6] 

Til 1 ^ SE^r 4 %°ll ^o^, 
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7] 

#71 afll t-lHE-l^^. tfl^SlTfl #7l iLJL#-gr 3vf-S}fe *112 tflolBl^^^- 5. 
"t^Kr ^ ^^S^l^l-S- ^5H°l7l^:. 

8] 
*(1 7 

#7l ^12 dl 6 lBl^#^ #7l tiHE^SHfrSl ?±7\ M- 3.711 ^ # £} tt 

9] 

7lt #^1 TllolEul]^ ^ TflolE^^-^- *g#S}fe ^7^1^-, 

#7i 7i^r xMs^^-a- ^^Rr ^^14, 

#7l TllolH^^ni. ^-ofl tii-^^l-^ ^ tiflel^^l-^^r ^ ^<M€-°3L 

t^oi^o. ^#^-4 #7l s^Sl^-i: ^1 Ee|°J^M ^#*V 

^ #31^, 
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10] 

XI 9 £M>H, 

>S-7l X]2 :EL31<?1^#*£: ^"71 Xll :=el|°l^##^ ^4 3X1 
111 

XI 9 %H1 5a°H, 

^•71 XH^^ ^ofl iLjL^-g: ^ #7] Xll tj]o]E^##^- 

^SLS. X]2 t-HolE^#« ^*Kr ^Xl^, 

^-71 X]l ^ XI 2 3H^##^- ^7} no)B\^B.$\- &7}2\SL3- ^ 

^ t-]lo]El2fl^7l-^^ ^*Kr ^Xl* S^Kr 3^ ^ ^-3. *Kr ^£*1^*1~8- 
^«flol7l^r XlS^. 
12] 

XI 9 ^ SE^r XI 11 %H1 
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#71 «fli£|<H^r^ l-Bl«.^(Mo), 3#(Cr), iHKTa), ^3l(W), e]e^(TD 

I ^^8" 13] 

*fl 9 ^ Xfl 11 5£<>H, 

14] 

*H 11 %H1 &<>H , 
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[H 1] 

27 
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15. 3d] 




[£ 3e] 
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IS. 7c] 
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